The role of protein phosphatases 1 and 2A in collagen-platelet interaction.
Okadaic acid, a specific inhibitor of phosphoserine/threonine protein phosphatases 1 and 2A, was used to determine whether these protein phosphatases play a role in collagen-induced platelet aggregation and release reaction as measured by ATP release. Collagen-induced platelet aggregation and ATP release were inhibited by the addition of okadaic acid to platelet-rich plasma in a dose-dependent manner. The inhibitory effect of okadaic acid on collagen-induced platelet aggregation correlated with phosphorylation of proteins with M(r) 14.4, 25, 32, 36, 50, 60, and 80 kDa. The 14.4-kDa protein was purified to apparent homogeneity by electroelution from gel slices. This protein reacted with antibodies to phospholipase A2 (PLA2). Since okadaic acid inhibited PLA2 activity in platelet-rich plasma but not in the PLA2 assay mixture, the effect appears to be indirect. Furthermore, using a combination of immunoprecipitation and measurement of enzyme activity, PLA2 activity was inhibited in the presence of okadaic acid. The inhibited activity could not be restored by the addition of collagen. These results suggest that the phosphorylated form of PLA2 is inactive. Using [32P]glycogen phosphorylase a as substrate, protein phosphatase activity was inhibited by okadaic acid in a concentration-dependent manner. An immunoblot of platelet homogenates with anti-protein phosphatase 1 showed a band with M(r) 50 kDa reacting with the antibodies, suggesting that the 50-kDa protein is protein phosphatase 1. These data clearly show that okadaic acid increases the phosphorylation and indirectly decreases the activity of PLA2, but whether inhibition of PLA2 activity is related to collagen-induced platelet aggregation and release reaction remains to be determined.